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amendments and remarks are respectfully submitted in connection with the 
above-identified application. 
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Amendments to the Specification; 
Amendments to the Claims; 
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AMENDMENTS TO THE SPECIFICATION 
IN THE ABSTRACT OF THE DISCLOSURE 

Please delete the Abstract of the Disclosure originally filed in this 
application in its entirety, and replace it with the newly added Abstract of 
the Disclosure located at the end of this Amendment. 



IN THE SPECIFICATION 

Please replace the original specification with the attached 
Substitute Specification. No new matter has been introduced. 
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AMENDMENTS TO THE CLAIMS 
This listing of claims will replace all prior versions, and listings, of 
claims in the application. 

Listing of claims : 

1 . (Currently Amended) A vacuum circuit breaker comprising: 
a plurality of switching mechanism units disposed in a lengthwise 
direction having movable contacts and stationary contacts for connecting or 
breaking an electrical circuit between an electrical source and an electrical load 

an actuator unit including at least one rotary shaft for providing the 
movable contacts with dynamic power so as to move to positions for contacting 
te-the stationary contacts or to positions for separating from the stationary 
contacts; 

a supporting frame for fixing and supporting the switching mechanism 
units and the actuator unit; 

a transfer link unit, which includes a transfer link means coupled to the 
rotary shaft for transferring rotational movement of the rotary shaft to 
horizontally straight movement, and for transferring rotating movement of the 
rotary shaft to a plurality of vertical movements; and 
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a plurality of rotational links having one end part coupled to the transfer 
link means and the other end parts coupled to the switching mechanism units 
for transferring the horizontally straight movements of the transfer link means 
to vertical movements for position switching of the movable contactSr A 

wherein the said transfer link means comprising: 

a swing l ink coupled to the rotary shaft which swings according to the 
rotating movement of the rotary shaft; and 

a straight link coupled to the swing link and performing 
horizontally st raight movement according to the swing of the swing link, said 
straight link including a pair of straight levers having two long bars disposed 
substantially p arallel to each other with a predetermined gap therebetween: 
and 

guide links located between the two bars of the straight levers for 
transmitting t he moving forces of the straight levers to the rotary link and 
pressing the r otational links in a direction bv which the contacts of the 
movable and stationary contacts are maintained. 

2. (Original) The breaker of claim 1, wherein viewing windows are 
disposed on the supporting frame for displaying the ON or OFF state of the 
vacuum circuit breaker by a the location of the rotational link. 
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3. (CANCELLED) 

4. (Currently Amended) The breaker of claim 31, wherein the swing link 
comprises: 

a link connector fixed en to the rotary shaft and swinging with the rotary 

shaft; 

a first swing lever coupled to an end of the link connector and swinging 
with the link connector; and 

a second swing lever having one end part coupled to the first swing lever 
and the other end part coupled to the straight link for transmitting the swing 
movement of the first swing lever to the straight link. 

5. (CANCELLED) 

6. (Currently Amended) The breaker of claim 15, wherein the guide link 
comprises: 

a guide rod having one end part coupled to the straight levers and the 
other end part coupled to the rotational link, and- said guide rod including an 
aperture so ao to for moving horizontally mov e in a limited length relatively for 



relative to the rotational links; and 
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. an elastic means supported by the guide rod for providing the rotational 
links with an elastic force te in a direction for maintaining the contacts contact 
between the movable contacts and the stationary contacts. 

7. (Currently Amended) The breaker of claim 1, wherein the rotational 
link comprises: 

two side plates of "L" shape; and 

a rotational joint disposed between the two side plates and r e latively 
r otat e d in a stat e of conn e cting rotatablv connected to a connecting portion of 
the switching mechanism unit. 
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REMARKS 

Applicants have submitted herewith a Substitute Specification. The 
Substitute Specification does not contain new matter. A marked-up copy of the 
original specification showing the matter being added to and deleted from the 
specification is also submitted herewith. 

The Examiner is respectfully requested to approve the Substitute 
Specification. 

Claims 1 and 3-7 have been rejected by the Examiner under 35 U.S.C. § 
103(a) as being unpatentable over Bachofen (U.S. Patent 6,313,424) in view of 
Barkan (U.S. Patent 4,064,383). Also, claim 2 has been rejected by the 
Examiner under 35 U.S.C. § 103(a) as being unpatentable over Bachofen in 
view of Barkan as applied to claim 1 above, and further in view of Hamm et al. 
(U.S. Patent 4,879,441) and Goodwin, Jr. et al. (U.S. Patent 3,787,649). These 
rejections are respectfully traversed. 

As the Examiner will note, claim 1 has been amended to include the 
subject matter of claims 3 and 5 and correspondingly, claims 3 and 5 have 
been canceled from the present application. 

According to the present invention, a guide link 75, which includes a 
guide rod 76 and an elastic means 77, is provided for transmitting the moving 
force of a straight lever 72 to the rotational link 80 and pressing the rotational 
link 80 in a direction whereby the contact state between the movable contact 



MAR-30-2004 TUE 02:20 PM BSKB FAX NO. 7032058050 P. 11 

Appl. No.: 09/998,133 
Art Group Unit 2832 
October 10, 2003 
Page 8 

63 and the stationary contact 65 is maintained. Thus, the guide link 75 is 
supported at the straight lever 72 and transmits the driving force from the 
straight lever 72 to the rotational link 80 during the closing operation of the 
circuit breaker. Also, the guide link 75 continuously presses the rotational link 
80 for maintaining a contact state between the movable and stationary 
contacts 63 and 65, respectively. 

None of the references relied upon by the Examiner disclose the 
aforementioned features of the present invention. 

The Examiner, recognized the deficiencies of the Bachofen patent, as 
further relied upon the Barkan patent, in an attempt to suggest the present 
invention. In relying upon the Barkan patent, the Examiner states that the 
Barkan patent discloses the use of elastically biased guide links disposed 
between the transfer link members. However, the "preloaded compression 
spring 56" of Barkan is merely provided to transmit the driving force from 
driving part 54 to the driven part 52 during the closing operation of the circuit 
breaker. Thus, there is not disclosed any device or means, such as the guide 
link 75 of the present invention for continuously pressing the bell crank 32 as 
well as transmitting the driving force from the operation link 36 to the bell 
crank 32. In the Barkan patent, the bell crank 32 is merely connected to the 
operation link 36 by the pivot pin 38. Thus it is clear that the invention of the 
present application is differentiated from the Barkan patent and, in fact, the 
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present invention improves on the Barkan patent by maintaining a contact 
state between the movable contact and the stationary contact. 

In rejecting claim 2 of the present application under 35 U.S.C. § 103(a), 
the Examiner has further relied upon the Hamm et al. patent and the Goodwin, 
Jr., et al. patent. However, because of the deficiencies in the primary and 
secondary references as pointed out hereinabove, any further reliance upon the 
Hamm et al. patent and the Goodwin, Jr. et al. patent, cannot possibly cure the 
deficiencies of the Bachofen and Barkan patents. 

Accordingly, in view of the above amendments and remarks, 
reconsideration of the rejections and allowance of all of the claims of the 
present application are respectfully requested. 

Conclusion 

Should there be any outstanding matters that need to be resolved in the 
present application, the Examiner is respectfully requested to contact Mr. 
Joseph A. Kolasch (Reg. No. 22,463) at the telephone number of the 
undersigned below, to conduct an interview in an effort to expedite prosecution 
in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, 
and future replies, to charge payment or credit any overpayment to Deposit 
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Account No. 02-2448 for any additional fees required under 37 C.F.R. §§ 1.16 or 
1.17; particularly, extension of time fees. 

Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



JAK/clb 




P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



Attachments: Substitute Specification (clean version) 

Substitute Specification (marked up version) 
NEW Abstract of the Disclosure 
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ABSTRACT OF THE DISCLOSURE 
A vacuum circuit breaker includes a plurality of switching mechanism 
units having movable contacts and stationary contacts for connecting/ breaking 
an electrical circuit between an electric source and an electric load, 
respectively, and disposed in a lengthwise direction; an actuator unit including 
at least one rotary shaft for providing the movable contacts with dynamic 
power so as to move to positions contacting the stationary contacts or positions 
separating from the stationary contacts; a supporting frame for fixing and 
supporting the switching mechanism units and the actuator unit; and a 
transfer link unit for transferring rotating movement of the rotary shaft to a 
plurality of vertical movements, whereby the vacuum circuit breaker can be 
easily installed in a power distributing cabinet and the power of the actuator 
unit can be evenly transmitted to the plurality of switching mechanism units. 
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VACUUM CIRCUIT BREAKER 

BACKGROUND OF THE INVENTION 
[OOOl] This non-provisional application claims priority under 35 U.S.C. § 
U9(a) on Patent Application No. 72907/2000 filed in Korea on December 4, 
2000, which is herein incorporated by reference. 

FIELD OF THE INVENTION 

[0 002]The present invention relates to a vacuum circuit breaker which is 
one of industrial electric devices used between transmission and 
distribution of electricity on an industrial electric cable, and particularly, to 
a vacuum circuit breaker which is able to be installed in a narrow electncal 
power distributing cabinet by disposing a switching mechanism unit and an 
actuator unit in a lengthwise direction, and at the same time, the power of 
the actuator unit can be transmitted to a plurality of switching mechamsm 
units evenly. 

DESCRIPTION OF THE BACKGROUND ART 

l00 03] General*, a breaker is a electric protective device which protects 
electric load devices and an electric power cable from a large acctdent 
current caused by « electrical shortage and a ground fault which may be 
generated on an electric circuit, and it performs a breaking operahon 
automatically when such an accident current is generated, whereby the 
circuit is broken. I 

[0OO41 The vacuum circuit breaker is one of the breaker by which the circuit 
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can be broken rapid* by extinguishing an arc in a vacuum chamber when 
t he circuit is opened/ciosed and when the circuit is broken by a generauon 
of the accident current. i 

[O0O5] Herein, a vacuum circuit breaker according to the prior art win be 

described as follows with reference to Figures 1, 2, and 3. 
[OO06] Figure 1 is a front view showing the vacuum circuit breaker 
according to the prior art, Figure 2 is a side view showing the vacuum 
circuit breaker according to the prior art, and Figure 3 is a side cross 

t, ■ „ a „ inner structure of the vacuum circuit breaker 
sectional view showing an inner struci-uiic u. 

according to the prior art. 

10007] As shown in Figures 1 and 2, the vacuum circuit breaker according 
to the prior art comprises, three switching mechanism units 20 havmg 
stationary contacts and movable contacts respectively and corresponding to 
three-phases alternating current so as to make a main current to flow when 
normal state and to break the circuit whan ^ large accident current ts 
generated; an acbaator unit 10 for providing the movable contact wtth 
dynamic power so that the circuit between the two contacts of the switching 
mechanism units 20 is opened/closed; and a supporting and transfer umt 
30 for supporting the switching mechanism upits 20 and the actuator umt 
10, and including transfer mechanisms for transferring the dynamic power 
from the actuator unit 10 to the switching mechanism units 20 to connect 
or break the circuit. 

[OO08] In the vacuum circuit breaker described above, the actuator unit 10 
is located on front position in Figure, and the three switching mechanism 
units 10 are disposed on rear position of the Actuator unit 10 in widthwise 
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direction for the actuator unit 10. And a supporting and transfer unit 30 is 
connected to lower parts of the actuator unit 10 and the switching 
mechanism unit 20. 

[0009] The inner structure of the vacuum circuit breaker according to the 
prior art will be described with reference to Figure 3. The inside of the 
vacuum circuit breaker comprises: a rotary shaft 3! which is rotated ,n 
order to transfer the dynamic power generated ir, the actuator unit 10 to the 
respective switching mechanism units 20; a lever 32 connected to the rotary 
shaft 31 so as to be rotated with the rotary shaft 31; a roller 33 coupled to 
an end of the lever 32 so as to be rotatable; a guide 37 coupled to the lever 

32 and including an aperhrre 37a which provides a space in which the roUer 

33 is able to move in length direction; spring seats 36 and 36- installed on a 
outer circumference of the guide 37; a compressive spring 35 for providing 
the roller 33 with an elastic force by being supported by the spring scats 36 
and 36'; a transfer lever 38 having one end connected lower end part of the 
guide 37 and the other end connected to the switching mechanism unit 20 
for transmitting the dynamic power from the actuator unit 10 to the 
switching mechanism unit 20 while rotating to clockwise direction or to 
counter-clockwise direction. 

[0O1O] in more detail, an insulating rod 2 1 is coupled to the other end of the 
transfer lever 38 in verdcal direction, and a movable contact 23 which is 
able to move to a position which contacts to the stationary contact 25 or to a 
posidon which is separated from the stationary contact 25 while vertically 
moving is disposed on upper end part of the insulating rod 21. 
[0011] Herein, three levers 32, three rollers 33, three guides 37, three 
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compressive springs 35, and three transfer .evers 38 are disposed in the 
actuator unit 10 and in the supporting and transfer unit 30 so as to 
transmit the dynamic power to the three respective switching mechamsm 
units 20, and the insulating rod 21, the stationary contact 25, and the 
movable contact 23 are disposed in the three switching mechanism units 20. 
[OOialThe operation of the vacuum circuit breaker of the prior art will be 
described as follows. 

[0013] When the actuator unit 10 rotates the rotary shaft 31 and the lever 
32 to the clockwise direction so that a circuit between the two contacts 23 
and 25 of the switching mechanism unit 20 is closed, the roller 33 
compresses the compressive spring 35 and rotates the transfer lever 38 to 
the counter clockwise direction. 

[0014] At that time, the insulating rod 21 goes up by the rotation of the 
transfer lever 38 to the counter clockwise direction, and then the movable 
contact 23 contacts to the stationary contact 25, so the electrical circuit 
between the three phases alternative electric spurce and the electrical .oad 
devices is closed. 

[0015] Also, if the rotary shaft 31 is further rotated to the clockwise 
direction after the movable contact 23 contacts to the stationary contact 25, 
then the spring seat 36' abutted to the roller 33 is moved to lower position 
along with the outer circumference of the guide 35 and compresses the 
compressive spring 35, the elastically energised spring 35 pushes up the 
insulating rode 21 of the switching mechanism unit 20 via transfer lever 38, 
and then the contact between the two contacts 23 and 25 is maintained, 
whereby the turn-on operation of the vacuum circuit breaker is completed. 
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[00X6, On the other hand, if the rotary shaft 3! and the lever 32 are rotated 
to counter clockwise direction, the roUer 33 releases the compressed sprmg 
35 and the transfer lever 38 is rotated to clockwise direction. 
p»17] At that time, the insulating rod 21 is loured hy the rotation of the 
transfer lever 38, and the movable contact 23 is separated from the 
stationary contact 25 then the circuit between ^ three phases aiternahve 
metric source and the electrical load device* is opened. Therefore, the 
circuit breaking operation of the vacuum circuit breaker is completed. 
[0018] However, according to the conventional vacuum circuit breaker 
described above, the actuator unit 20 is located on front position and the 
three switching mechanism units 20 are locked in widthwise direcUon. 
Therefore, if the vacuum circuit breaker is installed on rear inside portion of 
a electrical power distributing cabinet (not shown) which has complex and 
Umited installation space, it is difficult to ensure the installation space 
inside the power distributing cabinet, and to maintain and repair the 

. , v^o-mo^ the- snace in the power distributing cabinet 

vacuum circuit breaker because the space m mc p 

is limited. 

[0019] Also, according to the vacuum circuit breaker of the prior art, the 
power transmitting mechanisms such as the transfer lever 38 for 
transmitting the dynamic power from the actuator unit 10 to the switching 
mechanism units 20 are respectively disposed on the three switchmg 
mechanism units 20, and therefore the entire number of components .s 
increased and the structure of the apparatus becomes complex. In addmon. 
if the transmitting speed of the power transmitted through the respective 
transfer levers 38 are different from each other, the opening/ closmg 
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operations performed by the respective switching mechanism units 20 are 
not made at the same time, whereby the reliability of the vacuum circurt 
breaker is reduced. 



SUMMARY OF THE INVENTION 
[0020] Therefore, an object of the present invention is to provide a vacuum 
circuit breaker in which an actuator unit and a plurality of switching 
mechanism units are successively disposed in lengthwise direction, whereby 
the vacuum circuit breaker is able to be installed inside a power distributing 
cabinet easily and a maintenance can be performed effectively. 
[0021] Also, another object of the present invention is to provide a vacuum 
circuit breaker in which a dynamic power from; the actuator unit is able to 
be distributed evenly to the plurality of switching mechanism units using a 
common link device, and therefore opening/ closing operations of the 
respective switching mechanism units are performed at the same time and 
the operation reliability of the vacuum circuit breaker is increased. 
[0022] To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a vacuum circuit breaker comprising: a plurality of 
switching mechanism units having a movable contact and a stationary 
contact for connecting/ breaking an electric^ circuit between an electric 
source and an electric load and disposed in lengthwise direction; an 
actuator unit including at least one rotary shaft for providing the movable 
contact with a dynamic power in order to mPve the movable contact to a 
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position which contacts to the stationary contact or to a position which is 
separated from the stationary contact; a supporting frame for fixing and 
supporting the switching mechanism units and the actuator unit; a transfer 
Unk means inciuding a transfer fink unit, which is coupled to the rotary 
sh aft for transferring the rotating movement of the rotary shaft to 
horizontally straight movement, for transferring! rotating movements of the 
rotary shaft to a plurality of vertical movements; and a pluraffry of rotahng 
link, having one end part coupled to the transfer fink means and the other 
end part coupled to the switching mechanism units for transferring the 
horizontal rotating movement of the transfer link means to vertical 
movement for position switching of the movable contact. 

10023] The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 

! 

accompanying drawings. j 



DRAWINGS 

included to provide a further 



BRIEF DESCRIPTION OF THE 
[0024] The accompanying drawings, which are 
understanding of the invention and are incorporated in and constitute a 
part of this specification, illustrate embodiments of the invention and 
together with the description serve to explain trie principles of the invention. 
[0025] In the drawings: j 

[0026] Figure 1 is a front view showing a vacuum circuit breaker according 
to a prior art; 

[0027] Figure 2 is a side view showing the vacf urn circuit breaker according 

i 
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to a prior art; 

[0028] Figure 3 is a side cross-section detailed view showing the vacuum 
circuit breaker according to a prior art; 

[0029] Figure 4 is a perspective view showing a vacuum circuit breaker 
according to an embodiment of the present invention; 

[0030] Figure 5 is a perspective view showing a supporting frame in the 

vacuum circuit breaker according to the present invention; 

[0031] Figure 6 is a perspective view showing a transfer link unit in the 

vacuum circuit breaker according to the present invention; and 

[0032] Figure 7 is an exploded perspective view showing the transfer link 

unit in the vacuum circuit breaker according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0033] Reference will now be made in detail to the preferred embodiments of 
the present invention, examples of which are illustrated in the 
accompanying drawings. 

[0034] There may be a plurality of embodiments for the vacuum circuit 
breaker according to the present invention, hereinafter, the most preferred 
embodiment will be described. 

[003S] Figure 4 is a perspective view showing the vacuum circuit breaker 
according to the present invention. 

[0036] As shown therein, the vacuum circuit breaker according to the 
present invention comprises: three switching mechanism units 60A, 60B, 
and 60C respectively including movable contacts 63 and stationary contacts 
65 for connecting or breaking an electric circuit between an electric source 
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and an elemric load, and disposed in a lengthwise direction; an actuator 
unit SO having at least one rotary shaft for providing dynamic power so as to 
m0 ve the movable contact 63 to a position where it can contact the 
stationary contact 65 or to a position where it can he separated from the 
stationary contact 65; a supporting frame 66 for fixing and supporting the 
switching mechanism units 60A, 60B, and 60C and the actuator unit 50; 
and a transfer link unit 70 for transferring rotating movements of the rotary 
shaft 53 to a plurality of vertical movements. In addition, the transfer link 
unit 70 comprises; a swing link 55 and a straight link 7! coupled to the 
rotary shaft for transferring the rotating movementa of the rotary shaft to 
horizontal straight movements; and a plurality of rotational link 80 having 
one end part coupled to the straight link 71 and the other end part coupled 

Kni finR and 60C for transferring the 
to the switching mechanism units 60A, 60B, ana ouv, 

horizontal straight movement of the straight link 71 to vertical movements 
for position switching of the movable contact 63. Herein, there axe provided 

„ . tc finA fi on and 60C, which are included in 
three switching mechanism units 60A, buts, ana ovj , 

^ ;<,™ *n so as to correspond to three phases of 
the switching mechanism 60, so as to h 

alternating current of R phase, S phase, and T phase, and these are 
respectively disposed and fixed on the supporting frame 66 located on the 
rear portion of the actuator unit 50 in a lengthwise direction, 
[0037] The respective switching mechanism units 60A, 60B, and 60C 
comprise: a switching mechanism housing 61 standing on the supporting 
frame 66 in die vertical direction; a stationary contact 65 located on inner 
upper part of the switching mechanism housing 61; an insulating rod 62 
connected to the transfer link unit 70 and vertically movable inside the 
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housing 61; and a movable contact 63 which is able to move to positions for 
contact with the stationary contact 65 or separation from the stationary 
contact 65 by vertically moving, as installed on the upper end part of the 
insulating rod 62. 

[0038] The structure of the supporting frame 66 will be described in more 
detail with reference to Figures 4 and 5 as follows. 

[0039] The supporting frame 66 comprises an actuator supporting bracket 
67 for fixing and supporting the actuator : unit 50, and a switching 
mechanism supporting box 68 for fixing and supporting the switching 
mechanism units 60A-60C 

[O 04O]The switching mechanism supporting box 68 is generally a 
rectangular member with its one surface facing to the actuator unit 50 being 
opened. It installed in a lengthwise direction when viewed from the actuator 
unit 50. Three connecting holes 68a corresponding to the three switching 
mechanism units 60A, 60B, and 60C are disposed on upper surface of the 
supporting box 68, and therefore the lower end parts of the switching 
mechanism units 60A, 60B, and 60C and a lower end part of the insulating 
rod 62 can passes through the holes 68a. The lower end part of the 
insulating rod 62 which passes through the holes 68a is connected to me 
rotational link 80. Four small holes around the respective connecting holes 
68a which are not defined by reference numerals are screw inserting holes 
for fixing the switching mechanism units 60A, 60B, and 60C on the 
supporting box 68. A viewing window 68b is a means for displaying the 
ON /OFF state of the vacuum circuit breaker to a user according to the 
position of the rotational link 80. There may be at least one or three viewing 
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windows corresponding to the switching mechanism units 60A, 60B, and 
60C. That is, when an end of the horizontal part on the rotational link 80 of 
-L- shape is facing to a upper direction, the viewing window 68b represents 
as ON state, and when the end of the horizontal part is facing to a lower 
direction or to a horizontal direction, the viewing window 68b represents as 
OFF state. Also, the viewing window may be fabricated such that ON is 
marked on the left upper end of the viewing window 68b and the OFF is 
marked on the left lower end of the viewing window, and then the end part 
of the horizontal part of the rotational link 80 points to the ON or the OFF 
marking. 

[0041] The actuator supporting bracket 67 usually has a «U" shape because 
side plates 67c are bent on both sides of a main plate 67b. The main plate 
67b includes a pair of link through holes 67a so that one end part of the 
straight link 71 can be penetrated through, and a pair of swing lever 
supporting brackets 67b for supporting a second swing lever 58 of the swing 
link member 55 to swing. 

[0042] A structure of the transfer link unit will be described with reference 
to Figures 4, 6, and 7 as follows. 

[0043] The transfer link unit 70 comprises a transfer link means for 
transferring rotating power of the rotary shaft 53 included in the actuator 
unit 50 to the horizontal straight movement power, and three rotational 
links 80 having one end coupled to the transfer link means and the other 
end coupled to' the switching mechanism unit for transferring the horizontal 
straight movement of the transfer link means to the vertical movement for 
position switching of the movable contact. The transfer link means 
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comprises a swing link SS and a straight link 71. Herein, the swing link 55 
comprises, a link connector S3a fised on the rotary shaft 53 and swung m 
correspondence to the rotation of the rotary shaft 53; a first swing lever 56 
connected to the link connector S3a so as to awing in correspondence wtth 
the swing of the link connector 53a; and a second swing lever 58 having one 
end part thereof connected to the first swing lever 56 and the other end part 
thereof connected to the straight Unk 71 supported by the swing lever 
supporting bracket 67b so as to swing. 

[0044, In addition, the straight link 71 includes straight levers 72 which are 
two long bars extended in parallel with each other with a predetermined gap 
there between in order to transfer the swing movement of the second swing 
!ever 58 to to horizontal straight movement, and three guide Unks 75 are 
located between the pair of fee-straight levers 72 for transmitting the 
horizontal straight movement of the straight levers 72 to the rotational link 
80, and at the same ume, pressing the rotary link 80 to maintain between 
the contacts 63 and 65. 

[0045] The straight levers 72 are maintained so as to be parallel with each 
other by connecting the pair of straight levers 72 using three connectmg 
pins 73. 

[0O46]The guide Unk 75 comprises: a guide rod 76 having one end 
connected to the straight levers 72 and the other end connected to the 
rotary link 80, and including art elongate hole 76a so as to move in a limited 
length relatively to the rotary link 80 in the horizontal direction; and an 
elastic means 77 having one end part thereof supported by the pride rod 76 
and the outer end part thereof supported by to rotary link 80 via a seat 
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ring 78 for providing an elastic force in a direction for maintaining the 
contact between the movable contact and stationary contact 63 and 65, 
respectively. A pin ho!e 76b for penetrating a pin 74 there through is 
provided on head portion of the guide rod 76. and the elongate hole 76a is 
disposed on the body portion which extended from the head portion with a 
step therebetween. The pin 74 is a connecting member for connecting the 
guide rod 76 to the straight lever 72 so as to be rotatable, and at tire same 
time, it becomes a rotating axis when the guide rod 76 is rotated. Therefore, 
one end part of the spring 77 is supported by a spring seat portion 76c 
made by the step between the head portion and the body portion on the 
guide rod 76, and the other end part of the spring 77 is supported by the 
rotary link 80 via a seat ring 78. 

[0047] In addition, the rotary link 80 is a member of «L» shape, with a 
horizontal end part of the link 80 being connected to the insulating rod 62 of 
the switching mechanism units 60A, 60B, and 60C as shown in Figure 4, 
and a vertical end part of the link 80 being connected to the elongate hole 
76a of the guide rod 76 using a connecting pin 84 so as to perform 
rotational movement and horizontally straight movement with a 
predetermined limit. 

[0048]The rotational link 80 above, is made by coupling two side plates 81 
of «L» shape in parallel with a predetermined gap therebetween. A rotational 
joint 83 is installed between the side plates 81 so as to rotate relative thereto 
in a state that the lower end part 62a of the insulating rod 62 which is a 
connecting member between the switching mechanism units 60A, 60B, and 
60C, is inserted as shown in Figure 4. 
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[0049] in addition, a pair of pin hoies 81a are disposed on the lower end of 
the vertical part of the pair of side plates 81, and a pair of roller 85 are 
disposed on the outer sides of the pin holes 81a, The rollers 85 are installed 
on both end parts of the connecting pin 84 which penetrates the elongate 
hole 76a of the guide rod 76 and the pin hole 81. of the rotary link 80 so as 
to be rotatable. and they are prevented from escaping from the connecong 
pin 84 by an escape preventing member such as a washer, which is not 
shown. 

IO050I The roller 85 presses the spring 77 via the seat ring 78 in order to 
store the elastic energy which is provided for maintaining contact between 
the movable contact and the stationary contact 63 and 65, respectively, 
during the ON operation of the vacuum circuit breaker. 

[005H On the other hand, the seat ring 78 (so called, washer) supports the 
other end of the spring 77, and accommodates the pressure from the rollers 
85 for distribution to the spring 77, evenly. That is, in a usual compressive 
spring, both ends of the spring protrude in the vertical direction from the 
circumferential surface of the spring or the length between both ends is 
shorter than the diameter of the spring, and therefore the surfaces of both 
ends are not even. Therefore, if the rollers 85 are in direct contact with the 
spring 77 without an interposition of the seat ring 78, one roller 85 is 
contacted to the spring 77 and the other roller 85 is not in contact with the 
spring, whereby the pressure of the rollers 85 may not be evenly transmitted 
to the spring 77. At that time, a length of the spring 77 compressed by the 
rollers 85 are limited so as to depend on the length of the elongate hole 76a 
of the guide rod 76. 
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10052] The operation of the vacuum circuit breaker according to the present 
invention will be described as follows. 

10053] As shown in Figure 4. when the rota^ shaft 53 is rotated in the 
clockwise direction according to the operation of the actuator unit 50, the 
first swing lever 56 and the second swing lever 58 are swung in the 
clockwise direction through the link connector 53a. At that time, the 
straight link 71 is moved far from the actuator unit 50, that is, at the left 
side of the Figure, and therefore the three rotational links 80 are rotated in 
the clockwise direction at the same time. 

lO054]At that time, the insulating rod 62 is vertically raised in the 
switching mechanism units 60 according to the rotation of the rotational 
links 80 in the clockwise direction, and therefore the movable contact 63 is 
also raised. Then the movable contacts 63 contacts the stationary contact 
65, and the circuit between the electric source and the electric ioad is 
connected. That is, the vacuum circuit breaker is in the ON status. 
[OOSSJWhen the straight link 71 transmits the dynamic power from the 
actuator unit SO to the horizontal straight direction, it provides respective 
rotational links 80, which are connected to a common straight link 71 with 
predetermined intervals, with identical power and speed. Therefore, the 
movable contacts 63 in the respective switching mechanism units 60A, 60B, 
^d 60C are placed in contact with the stationary contacts 65 with even 

force. 

t 00 S 6] Also, when the rotary shaft 53 is rotated further in the clockwise 
direction by the dynamic power of the actuator unit 50 in the state where 
the movable contact 63 and the stadonary contact 65 are firstly contacted, 



FAX NO. 7032058050 



P. 



16 Attorney Docket No. 0630-1378P 
SUBSTITUTE SPECIFICATION 

the straight link 71 is further moved to the left side of the Fi^re. At that 
thne, the three guide rods 76 are also moved to the left side of the Figure 
with the straight link 71. and accordingly, the roUer 85 compresses the 
comptessive spring 77 in the length limit of the elongate hole 76a on the 
guide rod 76 and stores the elastic energy of the compressive sprmg 77. 
Therefore, the rotational link 80 maintains the state to raise the insulatmg 
r0 d 62 upwardly by receiving^ elastic energy of the compressive spring 77 
ta the state that the further rotation in the; clockwise direction of the 
rotational link 80 is blocked. Then the movable contact 63, connected to the 
insulating rod 62, maintains the state of contacting the stationary contact 

[00S7, Therefore, the state where the movable contact 63 in contact with the 
stationaty contact 65 is maintained by the elastic force provided from the 
compressive spring 77 to the rotational Unk 80, the vacuum circuit breaker 
ON state of the actuator unit 50 is completed. 

[0058] On the other hand, the breaking operation of the vacuum circuit 
breaker according to the present invention will be described as follows with 
reference to Figure 4. When the rotary shaft 53 is rotated in the counter 
clockwise direction by the operation of the actuator unit 50. the first swmg 
Jever 56 and the second swing lever 58 are swung in the counter clockwtse 
direction through the link connector 53a. At that time, the straight link 7! is 
moved close to the actuator unit 50, that is. to the right side of the Figure. 
Therefore, the three rotational links 80 are rotated in the counter ciockwise 
direction at the same time. 

l0 OS9] At this time, the rotational links 80 are rotated in the counter 
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clockwise direction, and accordingly, the respective insulating rods 62 are 
vertically lowered in the switching mechanism units 60 and the movable 
contacts 63 are also lowered. The movable contacts 63 are separated from 
the stationary contacts 65, whereby the circuit between the electric source 
and the electric load is turned off. That is, the vacuum circuit breaker is 
placed in the OFF state. 

[0060] When the straight link 71 transmits the dynamic power from the 
actuator unit SO to the horizontally straight direction, it provides the 
respective rotational links 80, which are connected to a common straight 
link 71 at predetermined intervals, with identical power and speed. 
Therefore, the movable contacts 63 in the respective switching mechanism 
units 60A, 60B, and 60C are separated from the stationary contacts 65 with 
even power. 

10061] Also, the spring 77 is compressed by the roller 85 according to the 
rotation of the rotational links 80 which are rotated in the counter clockwise 
direction. However, the spring 77 is extended because the horizontally 
moving force to the right side of the guide rod 76 which supports one end of 
the spring 77 is larger than the pressure of the roller 85. 

[0062] The vacuum circuit breaker according to the present invention as 
described above provides advantages such that the vacuum circuit breaker 
can be installed easily inside the power distribution cabinet and mending 
and repairing the effectiveness can be increased because one actuator unit 
and a plurality of switching mechanism units are disposed successively in 
the lengthwise direction. 

[0063] Also, one common straight link which is moved in the horizontal 
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straight direction so as to distribute and transmit power from the actuator 
unit to the plurality of switching mechanism units evenly is disposed in the 
vacuum circuit breaker according to the present invention, and therefore the 
opening/closing operations of the respective switching mechanism units are 
smoothly made and the reliability of the vacuum circuit breaker is increased. 
[0O64] AS the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also 
be understood that the above-described embodiments are not limited by any 
of the details of the foregoing description, unless otherwise specified, but 
rather should be construed broadly within its spirit and scope as defined in 
the appended claims, and therefore all changes and modifications that fall 
within the metes and bounds of the claims, or equivalence of such metes 
and bounds are therefore intended to be embraced by the appended claims. 
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VACUUM CIRCUIT BREAKER 




-FIELD OF THE INVENTION 



too021 T he present invention relates to a vacuum circuit breaker which is 
one of industrial electric devices used between transmission and 
attribution of electricity on an industrial electric cable, and particularly, to 
a vacuum circuit breaker which U able to be installed in a narrow electrical 
power distributing cabinet by disposing a switching mechanism unit and an 
actuator unit in ^lengthwise direction, and at the same time, a.the_power of 
the actuator unit can be transmitted to a plurality of switching mechanism 
units evenly. 



-3, 



-DESCRIPTION OF THE BACKGROUND ART 



IQO031 Generally, a breaker is a electric protective device which protects 
electric load devices and an electric power cable from a large accident 
current caused by an electrical shortage and a ground fault which may be 
generated on an electric circuit, and it performs a breaking operation 
automatically when such an accident current is generated, whereby the 
circuit is broken. 

I 0004LThe vacuum circuit breaker is one of the breaker by which the circuit 
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can be broken rapidly by extinguishing an arc in a vacuum chamber when 
the circuit is opened/closed and when the circuit is broken by a generation 
of the accident current. 

,0005, Herein, a vacuum circuit breaker according to the prior art will be 
described as follows with reference to Figures 1, 2, and 3. 
[OO061Figure 1 is a front view showing the vacuum circuit breaker | 
according to the prior art, Figure 2 is a side view showing the vacuum 
circuit breaker according to the prior art, and Figure 3 is a side cross 
sectional view showing an inner structure of the vacuum circuit breaker 

according to the prior art. ■ 
f O 0O71 As shown in Figures 1 and 2, the vacuum circuit breaker according | 
to the prior art comprises: three switching mechanism units 20 having 
stationary contacts and movable contacts respectively and corresponding to 
three-phases alternating current so as to make a main current to flow when 
normal state and to break the circuit when a large accident current » 
generated; an actuator unit 10 for providing the movable contact with 
dynamic power so that the circuit between the two contacts of the switching 
mechanism units 20 is opened/closed; and a supporting and transfer unit 
30 for supporting the switching mechanism units 20 and the actuator umt 
10. and including transfer mechanisms for transferring the dynamic power 
from the actuator unit 10 to the switching mechanism units 20 to connect 
or break the circuit. 

, 0008 , m the vacuum circuit breaker described above, the actuator unit 10 
is located on front position in Figure, and the three switching mechanism 
units 10 are disposed on rear position of the actuator unit 10 in widthwise 
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direction for the actuator unit 10. And a supporting and transfer unit 30 is 
connected to lower parts of the actuator unit 10 and the switching 
mechanism unit 20. 

[Q0091 T he inner structure of the vacuum circuit breaker according to the 
prior art will be described with reference to Figure 3. The inside of the 
vacuum circuit breaker comprises: a rotary shaft 31 which is rotated in 
order to transfer the dynamic power generated in the actuator unit 10 to the 
respective switching mechanism units 20; a lever 32 connected to the rotary 
shaft 31 so as to be rotated with the rotary shaft 31; a roller 33 coupled to 
an end of the lever 32 so as to be rotatable; a guide 37 coupled to the lever 

32 and including an aperture 37a which provides a space in which the roller 

33 is able to move in length direction; spring seats 36 and 36' installed on a 
outer circumference of the guide 37; a compressive spring 35 for providing 
the roller 33 with an elastic force by being supported by the spring seats 36 
and 36'; a transfer lever 38 having one end connected lower end part of the 
guide 37 and the other end connected to the switching mechanism unit 20 
for transmitting the dynamic power from the actuator unit 10 to the 
switching mechanism unit 20 while rotating to clockwise direction or to 
counter-clockwise direction. 

[00101 m more detail, an insulating rod 21 is coupled to the other end of the 
transfer lever 38 in vertical direction, and a movable contact 23 which is 
able to move to a position which contacts to the stationary contact 25 or to a 
position which is separated from the stationary contact 25 while vertically 
moving is disposed on upper end part of the insulating rod 2 1. 
[001 11 Herein, three levers 32, three rollers 33, three guides 37, three 
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compressive springs 35, and three transfer levers 38 are disposed in the 
actuator unit 10 and in the supporting and -transfer unit 30 so as to 
transmit the dynamic power to the three respective switching mechanism 
units 20, and the insulating rod 21, the stationary contact 25, and the 
m ovable contact 23 are disposed in the three switching mechanism units 20. 
[gOialThe operation of the vacuum circuit breaker of tire prior art will be | 

described as follows. , 
rOQ13l W hen the actuator unit 10 rotates the rotary shaft 31 and the lever | 
32 to the clockwise direction so that a circuit between the two contacts 23 
and 25 of the switching mechanism unit 20 is closed, the roller 33 
compresses the compressive spring 35 and rotates the transfer lever 38 to 
the counter clockwise direction. 

[0014LAt that time, the insulating rod 21 goes up by the rotation of the 
transfer lever 38 to the counter clockwise direction, and then the movable 
contact 23 contacts to the stationary contact 25, so the electrical circuit 
between the three phases alternative electric source and the electrical load 
devices is closed. 

IQOlSLAlso, if the rotary shaft 31 ie-^^is_f^ rotated to the 
clockwise direction after the movable contact 23 contacts to the stationary 
contact 25, then the spring seat 36' abutted to the roller 33 is moved to 
lower position along with the outer circumference of the guide 35 and 
. compresses the compressive spring 35, the elastically energized spring 35 
pushes up the insulating rode 21 of the switching mechanism unit 20 via 
transfer lever 38, and then the contact between the two contacts 23 and 25 
is maintained, whereby the turn-on operation; of the vacuum circuit breaker 
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is completed. 

(OOlgLOn the other hand, if the rotary shaft 31 and the lever 32 are rotated 
to counter cloekwise direction, the roller 33 releases the compressed spring 
35 and the transfer lever 38 is rotated to clockwise direction. 
,OQ 171 At that time, the insulating rod 21 is lowered by the rotation of the 
transfer lever 38, and the movable contact ; 23 is separated from the 
stationary contact 25 then the circuit between |the three phases alternative 
electric source and the dectrical load devices is opened. Therefore, the 
circuit breaking operation of the vacuum circuit breaker is completed. 
[0Q181 However, according to the conventional vacuum circuit breaker 
described above, the actuator unit 20 is located on front position and the 
three switching mechanism units 20 are located in widthwise direction. 
Therefore, if the vacuum circuit breaker is installed on rear inside portion of 
a electrical power distributing cabinet (not sh}>wn) which has complex and 
United installation apace, it is difficult to ensure the installation space 
inside the power distributing cabinet, and to maintain and repair the 
vacuum circuit breaker because the space in fee power distributing cabinet 
is limited. 

[Q019LMSO, according to the vacuum circuit! breaker of the prior art, the 
power transmitting mechanisms such as; the transfer lever 38 for 
transmitting the dynamic power from the actuator unit 10 to the switching 
mechanism units 20 are respectively disposed on the three switching 
mechanism units 20, and therefore the entire number of components is 
increased and the structure of the apparatus becomes complex. In addition, 
if the transmitting speed of the power transmitted through the respective 



5 



FAX NO. 7032058050 



P. 38 



6 tt ^r>ncH w " 0630^1378P 
SUBSTITUTE SPECIFICATI ON (marked up version! 

transfer levers 38 are different from each other, the opening/ closing 
operations performed by the respective switching mechanism units 20 are 
not made at the same time, whereby the reliability of the vacuum circuit 
breaker is reduced. 



SUMMARY OF THE INVENTION 
r0 Q201 Therefore, an object of the present invention is to provide a vacuum | 
circuit breaker in which an actuator unit and a plurality of switching 
mechanism units are successively disposed in lengthwise direction, whereby 
the vacuum circuit breaker is able to be installed inside a power distributing 
cabinet easily and a maintenance can be performed effectively. 
!00211Also, another object of the present invention is to provide a vacuum 
circuit breaker in which a dynamic power from the actuator unit is able to 
be distributed evenly to the plurality of switching mechanism units using a 
common link device, and therefore opening/ closing operations of the 
respective switching mechanism units are performed at the same time and 
the operation reliability of the vacuum circuit breaker is increased. 
[OP221 To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodiedW broadly described herein, 
there is provided a vacuum circuit breaker comprising: a plurality of 
switching mechanism units having a movable contact and a stationary 
contact for connecting/ breaking an electrical circuit between an electric 
source and an electric load and disposed: in lengthwise direction; an 
actuator unit including at least one rotary shaft for providing the movable 
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contact with a dynamic power in order to move the movable contact to a 
position which contacts to the stationary contact or to a position whtch .s 
separated from the stadonary contact; a supporting frame for fxing and 
supporting the switching mechanism units and ihe actuator unit; a transfer 
Umt means induding a transfer link unit, whiph ia coupled to the rotary 
shaft for transferring the rotating movement of the rotary shaft to 
horisontally straight movement, for transferring rotating movements of the 
rotary shaft to a pluraWy of vertical movements; and a plurality of rotatmg 
links having one end part coupled to the transfer link means and the other 
end part coupled to the switching mechanism units for transferring the 
horizontal rotating movement of the transfer link means to vertical 
movement for position switching of the movable 
IO0231The foregoing and other objects, feature 
toe present invention will become more apparent from the following detailed 
description of the present invention when ta|cen in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
IQ 024LThe accompanying drawings, which are; included to provide a further 
understanding of the invention and are incorporated in and constitute a 
part of this specification, illustrate embodiments of the invention and 
together with the description serve to explain the principles of the invention. 
fQ0251 In the drawings: 

[OQ26I Figure 1 is a front view showing a vacuum circuit breaker according 
to a prior art; 
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[O0271 Figure 2 is a side view showing the vacuum circuit breaker according 
to a prior art; 

[Q0281 Figure 3 is a side cross-section detail view showing the vacuum 
circuit breaker according to a prior art; j 

[00291 Figure 4 is a perspective view showing a vacuum circuit breaker 
according to an embodiment of the present invention; 

[O0301 Figure 5 is a perspective view showing a supporting frame in the 
vacuum circuit breaker according to the presen^ invention; 
[OQ31] Figure 6 is a perspective view showing a transfer link unit in the 
vacuum circuit breaker according to the present invention; jmd 
[0Q321 F igure 7 is an exploded perspective vijaw showing the transfer link 
unit in the vacuum circuit breaker according tq the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00331 Reference will now be made in detail to j the preferred embodiments of 
the present invention, examples of which are illustrated in the 
accompanying drawings. 

[Q0341 T here may be a plurality of embodiments for the vacuum circuit 
breaker according to the present invention, hereinafter, the most preferred 
embodiment will be described. 

[QQ3S1 Figure 4 is a perspective view showing the vacuum circuit breaker 

i 

according to the present invention. j 

[OQ361 As shown therein, the vacuum circuit breaker according to the 
present invention comprises: three switching mechanism units 60A, 60B, 
and 60C respectively including movable contacts 63 and stationary contacts 
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65 for connecting or breaking an electric circuit 



between an electric source 



and an electric load, and disposed in ajengthwise direction; an actuator 
unit 50 having at least one rotary shaft for providing dynamic power so as to 
m ove the movable contact 63 to a position whW^en.a^v^ilcan 

the stationary contact 65 or to a position 
emi ese E araled from the stationary contact fij; a supporting frame 66 for 
fccing and supporting the switching mechanist^ units 60A, 60B, and 60C 
and the actuator unit SO; and a transfer link unit 70 for transferrmg 
rotating movements of the rotary shaft S3, to a pluraUty of vertical 
movements. In addition, the transfer link unit 70 comprises: a swing Unk 5S 
and a straight link 71 coupled to the rotary shaft for transferring the 
rotating movements of the rotary shaft to horizontal straight movements; 
and a plurality of rotational link 80 having dne end part coupled to the 
straight link 71 and the other end part couple^ to the switching mechanism 
units 60A, 60S, and 60C for transferring the horizontal straight movement 
of the straight Unk 71 to vertical movements jfar position switching of the 
movable contact 63. Herein, there are provided three switching mechanism 
units 60A, 60S, and 60C, which are included; in the switching mechanism 
60, so as to correspond tfitaee phases ^alternating current of R phase, S 
phase, and T phase, and these are respectively disposed and feed on the 
supporting frame 66 located on th^rear portion of the actuator unit 50 in a 
lengthwise direction. 

(OQ37) T he respective switching mechanism units 60A, 60B, and 60C 
oomprise: a switching mechanism housing 61 •Md-tfmdiOt-" the 
supporting frame 66 in the_vertical direction; f stationary contact 65 located 
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on inner upper part of the switching mechanism housing 61; an insulating 
rod 62 connected to the transfer link unit 70 a*d vertically movable inside 
the housing 61; and a movable contact S^which is able to move to 
positions whe^te^d^forjontect^ the stationary contact 65 or 
sepafate ^ tE3raaa nJrom the stationary contact 65 by vertically moving, as 
installed on the upper end part of the insulating! rod 62 . 

lOOSSL^-The.strucntre of the supporting fram^ 6^66_will be described in 
more detail with reference to Figures 4 and 5 as j follows. 

[p03 91The supporting frame 66 comprises an lactuator supporting bracket 
67 for fixing and supporting the actuator j unit SO, and a switching 
mechanism supporting box 68 for fixing and supporting the switching 
mechanism units 60A-60C 

[0 0401 The switching mechanism supporting box 68 is generally a 
rectangular member with its one surface facing to the actuator unit 50 is 
bemg.o P ened r ^Ut4s installed in ajengthwise direction when viewed from 
the actuator unit 50. Three connecting holes 63a corresponding to t*e three 
switching mechanism units 60A, 60B, and |60C are disposed on upper 
surface of the supporting box 68, and therefore thejower end parts of the 
switching mechanism units 60A, 60B, and 60b and a lower end part of the 
insulating rod 62 can b^s^p^s through the holes 68a. The lower end 
part of the insulating rod 62 which pa^ed-pilsses^through the holes 68a is 
connected to the rotational link 80. Four small holes around the respective 
connecting holes 68a which are not defined by reference numerals are screw 
inserting holes for fixing the switching mechanism units 60A, 60B, and 60C 
on the supporting box 68. A viewing window|68b is a means for displaying 

i 
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iheON/OFF state of the vacuum circuit breaker tcju^according to the 
position of the rotational lb* SO^a^rH^Lrhere may be at least one 
or three viewing windows corresponding to the switching mechanism units 
60A 60S, and 60C. That is, when an end of jthe horizontal part on the 
rotational link 80 of V shape is facing to supper direction, the viewing 
window 68b represents as ON state, and when tijte end of the horizontal part 
is facing to a.lower direction or to ^horizontal direction, the viewing window 
68b represents as OFF state. Also, the viewing window may be fabricated 
such that ON is marked on_the left upper end of the viewing window 68b 
and the OFF is marked on the left lower end |of the viewing window, and 
then the end part of the horizontal part of the| rotational link 80 points to 
the ON or the OFF marking. 

r00 411 T he actuator supporting bracket 67 usuklly has *.ir shape because 
side plates 67c are bent on both sides of a ma^n plate 67b. The main plate 
67b includes a pair of link through holes 67 a i so that one end part of the 
straight link 71 can be penetrated through \ and a pair of swing lever 
supporting brackets 67b for supporting a second swing lever 58 of the swing 

i 

link member 55 to swing. j 

J0042LA structure of the transfer link unit wi|l be described with reference 
to Figures 4, 6, and 7 as follows. I 

r0 Q431The transfer link unit . 70 comprises! a transfer link means for 
transferring rotating power of the rotary shaft 53 included in the actuator 
unit 50 to the horizontal straight movement power, and three rotational 
links 80 having one end coupled to the transfer link means and the other 
end coupled to the switching mechanism unitjfor transferring the horizontal 
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straight movement of the transfer link means tp the vertical movement for 
position switching of the movable contact. The transfer link means 
comprises a swing link 55 and a straight link 71. Herein, the swing link 55 
comprises: a link connector 53a fixed on the rqtary shaft 53 and swung in 

rnr , nT H irT corj ^ondencg to the rotation of the rotary shaft 53; a first 

swing lever 56 connected to the link connector 53a so as to swing in 
corrT ^^ S nnndence to-wjth_the swing of the link connector 53a; 
and a second swing lever 58 having one end part_thereof connected to the 
first swing lever 56 and the other end part thereoLconnected to the straight 
link 7 1 supported by the swing lever supporting bracket 67b so as to swing. 
fO 0441In addition, the straight link 71 includes straight levers 72 which are 
two long bars extended in parallel with each other with a predetermined gap 
there between in order to transfer the swing movement of the second swing 
lever 58 to the horizontal straight movement, land three guide links 75 are 
located between the pair of the-straight levers 72 for transmitting the 
horizontal straight movement of the straight levers 72 to the rotational link 
80, and at the same time, pressing the rotary link 80 se-as-to maintain the 
ee^«ts-witfebetween the contacts 63 and 65. 

[OQ451 T he straight levers 72 are maintained so as to be parallel with each 
other by connecting the pair of straight levers 72 using three connecting 
pins 73. 

r0 0461 T he guide link 75 comprises: a guide rod 76 having one end 
connected to the straight levers 72 and the other end connected to the 
rotary link 80, and including an elongate hole 76a so as to move in a limited 
length relatively wi*k-to_the rotary link 80 ^inJhe_horizontal direction; and 
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an elastic means 77 having one end part thereof_supported by the guide rod 
76 and the other end part thereoLsupported by! the rotary link 80 via a seat 
ring 78 for providing an elastic force *Hn_a direction ^maintaining the 
ee^ts ^gontact between the movable contact and stationary contact 63 
and fiR - respectively . A pin hole 76b for penetrating a pin 74 there through 
is provided on head portion of the guide rod 76.; and the elongate hole 76a is 
disposed on the_body portion which extended from the head portion with a 
step therebetween. The pin 74 is a connecting member for connecting the 
guide rod 76 to the straight lever 72 so as to £e rotatable, and at the same 
time, it becomes a rotating axis when the guid^ rod 76 is rotated. Therefore, 
one end part of the spring 77 is supported by a spring seat portion 76c 
made by the step between the head portion and the body portion on the 
guide rod 76, and the other end part of the spring 77 is supported by the 
rotary link 80 via a seat ring 78. i 

I 0047LIn addition, the rotary link 80 is a rjnember of «L" shape, with_a 
horizontal end part of the link 80 is-being connected to the insulating rod 62 
of the switching mechanism units 60A, 60B, ajnd 60C as shown in Figure 4, 
and a vertical end part of the link 80 is-being_connected to the elongate hole 
76a of the guide rod 76 using a connecting pin 84 so as to perform 
rotational movement and horizontally straight movement ie-with_a 
predetermined limit. j 

[00481 T he rotational link 80 above is made lay coupling two side plates 81 
of -L" sha^shaEe.in parallel with a predetermined gap therebetween-the^. 
A rotational joint 83 is installed between the s'^de plates 81 so as to *&\a&*e& 
rotate relative thereto in a state that the loweij end part 62a of the insulating 



FAX NO. 7032058050 



P. 



14 AttomexDockgtNo OfiflO-1378P 

i 

SUBSTITUTE SPECIFIC ATION fmarjreri up version) 

r0 d 62 which is a connecting member between the switching mechanism 
units 60A, 60B, and 60C, is inserted as shown iji Figure 4. 

• f u n \*<z ri a are disoosed on the lower end of 
[Q0491 I n addition, a pair of pin holes 81a are cpsposcu 

the vertical part of the pair of side plates Bl.jand a pair of roller 85 are 
disposed on the_outer sides of the pin holes 81a. The rollers 85 are installed 
on both end parts of the connecting pin 84 wfiich penetrates the elongate 
hole 76a of the guide rod 76 and the pin hole 81 a of the rotary link 80 so as 
to be rotatable, and ^they are prevented ifrom escaping e^from_the 
connecting pin 84 by an escape preventing member such as a washer, which 
is not shown. 

[OOSOlThe roller 85 presses the spring 77 via| the seat ring 78 in order to 
store the elastic energy which is pjWed_for maintaining ti*e-c-eft*aete 
contact between the movable contact and the stationary contact 63 and 65, 
respectively, during the_ON operation of the vacuum circuit breaker. 
Io05 n on the other hand, the seat ring 78 (b* called, washer) supports the 
other end of the spring 77, and gH^nrrnrnT jindatcB the pressure from the 
rollers 85 to-be^t-rib^edfor distribution to {he spring 77, evenly. That is, 
in a usual compressive spring, both ends of the spring a^^=uded-4« 
pmtrude in the v ertical direction from thejjircumferential surface of the 
spring or a-the. length between th^both ends is shorter than ^thediameter 
of the spring, and therefore the_surfaces ofj the-both ends are not even. 
Therefore, if the rollers 85 are d^y^n^e ^ direct contact wi th the 
spring 77 without an interposition of the seat ring 78, one roller 85 is 
contacted to the spring 77 and the other rpUer 85 is not 
comacJLwith the spring, whereby the pressure of the rollers 85 may not be 
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evenly transmitted to the spring 77-ew* At that time, a length of the 
spring 77 compressed by the rollers 85 are limited so as to depend on a-the 
length of the elongate hole 76a of the guide rod 76. 

[00S21 T he operation of the vacuum circuit breaker according to the present 
invention will be described as follows. 

100531 As shown in Figure 4, when the rotary shaft 53 is rotated te-in^e 
clockwise direction according to the operation of the actuator unit 50, the 
first swing lever 56 and the second swing lever 58 are swung *e-in_the 
clockwise direction through the link connector 53a. At that time, the 
straight link 71 is moved far from the actuator unit 50, that is, atjhejeft 
side e.^fthe.Figure, and therefore the three rotational links 80 are rotated 
t-e-in_the clockwise direction at the same time. 

[0 OS41 At that time, the ^e^insulating rod 62 is vertically raised in 
the switching mechanism units 60 according to the ^eta^^rotatipn.of the 
rotational links 80 *e-in_the clockwise direction, and therefore the movable 
contact 63 is also raised. A^Then the movable contacts 63 is-eeetae^ 
contacts^ the stationary contact 65, and ^-e^the circuit between the 
electric source and the electric load is connected. That is, the vacuum 
circuit breaker feeeemes4sJn_Uae_ON status. 

[0Q5S1 W hen the straight link 71 transmits the dynamic power from the 
actuator unit 50 to the horizontal straight direction, it provides respective 
rotational links 80, which are connected to a common straight link 71 with 
predetermined intervals, with identical power and speed. Therefore, the 
movable contacts 63 in the respective switching mechanism units 60A, 60B, 
and 60C are placed in contacted^^yith the stationary contacts 65 with 
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even force. 



tOOSeLAlso, when the rotary shaft S3 is rotated further te-m.the clookw.se 
direotion by the dynamic power of the actuator unit 50 in the state ** 
wj^the movable eontact 63 and the stationary oontact 65 are firstly 
oontaeted, the straight link 71 is further moved to the left side of the Figure. 
At that time, the three guide rods 76 are also moved to the left aide of the 
Figure with the straight link 71, and accordingly, the roller 85 compresses 
the compressive spring 77 in the length limit of the elongate hoie 76a on the 
guide rod 76 and stores the elastic energy of the compressive spring 77. 
Therefore, the rotational link 80 maintains the state that-t^raise *e 
insulating rod 62 ^^yum^^ receiving the elastic energy of 
the compressive spring 77 in the state that the further rotation te-UL.the 
clockwise direction of the rotational link 80 is blocked. An^hen the 
m0 vable contact 63. connected to the insulating rod 62, maintains the state 
of contacting ts-the stationary contact 65. 
■ fOQST, Therefore, the state tha^wher^the movable contact 63 ie_in 
contacted wife the stationary contact 65 is maintained by the elastic force 
provided from the compressive spring 77 to the rotational link 80, the 
vacuum circuit breaker ON state of the actuator unit 50 is completed. 
,Q0 581 On the other hand, the breaking operation of the vacuum circuit 
weaker according to the present invention wiU be described as follows with 
reference to Figure 4. When the rotary shaft 53 is rotated *e-in_the counter 
clockwise direction by the operation of the actuator unit 50, the first swing 
!ever 56 and the second swing lever 58 are swung te-ir^the counter 
clockwise direction through the link connector 53a. «m that time, the 
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straight Unk 71 is moved Cose to the actuator unit 50, that is. to fright 
side of t^Figure. Therefore, the three rotational links 80 are rotated ^ 
the counter clockwise direction at the same time, 

BBBBAt tha^ume. the rotational links 80 are rotated ^inthe counter 
clockwise direction, and accordingly, the respective insulating rods 62 are 
vertically lowered in the switching mechanism units 60 and the movable 
contacts 63 are also lowered. A*d^e*^Thc movahle contacts 63 are 

J f-c w h<=irebv the circuit between the 
separated from the stationary contacts 65, whereby tn 

„rf the electric load is turned off. That is, the vacuum circuit 
electric source and the electric wdu 10 ^ 

breaker fee€ome&-is placed in the.QFF state. 

,0060, When the straight link 71 transmits the dynamic power from the 
actuator unit SO to ^horizontally straight direction, it provides fl* 
respective rotational links 80, which are connected to a common stratght 
Unk 71 ^^predetermined intervals, with identical power and speed. | 
Therefore, the movahle contacts 63 in the respective switching mechantsm 
units 60A, 60B, and 60C are separated from the stationary contacts 65 wdh 
even power. 

,00611 Also, the spring 77 is compressed by the roiler 85 according to the 
rotations of the rotational links 80 which V e rotated ta-i^the counter 
clockwise direction^owever, the spring 77 is extended because the 
horizontally moving force to the right side on^gure-of the guide rod 76 
which supports one end of the spring 77 is ,arger than the pressure b^f 
the roller 85. 

too621Th e vacuum circuit breaker according to the present invention „ 
described above provides advantages such that the vacuum circuit breaker 
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can be instiled easily inside the power ai«^»g^iStDbmio J i.c a binet and 
mending and repairing ineffectiveness can jbe increased because one 
actuator unit and a plurality of switching meJhanism units are disposed 
successively in the lengthwise direction. j 

(0P63! Also, one common straight link which j is moved in the_horizontal 
straight direction so as to distribute and transmits-** power from the 
actuator unit to the plurality of switching jnechanism units evenly is 
disposed in the vacuum circuit breaker accord|ng to the present invention, 
and therefore the_opening/ closing operations! of the respective switching 
mechanism units are smoothly made and A reliability of the vacuum 
circuit breaker is increased. | 

[00 641 A s the present invention may be embod ied in several forms without 
departing from the spirit or essential characte: .sties thereof, it should also 
be understood that the above-described embodj ments are not limited by any 
of the details of the foregoing description, urjless otherwise specified, but 
rather should be construed broadly within its Spirit and scope as defined in 
the appended claims, and therefore all changL and modifications that fall 
within the metes and bounds of the claims, |r equivalence of such metes 
and bounds are therefore intended to be embraced by the appended claims. 
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